NHIOSH/0SHA STANDARDS COMPLETION PROGRAM

DRAFT TECHNICAL STANDARD AND

SUPPORTING DOCUMENTATION FOR

XX CARBON DISULFIDE XXX



il

HIOSH/0OSHR Draft Technical Standard
and Supporting Documentation for CARBON DISULFIDE

The basic text of this document contains the draft technical standard
approved by the Joint Review Committee of the NIOSH/0SHA Standazrds
Completion Program and the supporting documentation for the substance
CARBON DISULFIDE.

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in rulemaking and have no legal status until
final zxules have bheen promulgated by that agency. This draft standard is
provided for your information only.

The References and Sources, Respirator Table Documentation and Uses/Exposure
and Control Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standard and
serve as the technical foundation for the standard. The classification for
each substance and the regulatory statements were derived following a
decision logic established for the various sections of the standazrd.
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(a) Definitions. (1) "Permissible exposure"™ means exposure of employees
to airborne concentrations of carbon disulfide not in excess of 20 parts of
carbon disulfide per million (ppm), averaged over an eight-hour woxrk shift.
In addition, 30 ppm shall not be exceeded during an eight-hour work shift,
ercept that a pealk of 100 ppm is permitted for 30 minutes during the eight-
hour work shift, as stated in % 1910.1000. Table Z-2.

(2) "Rction level™ means one-half of the permissible exposure for carbon
disulfide averaged over an eight-hour work shift.

(b) Initial determination and exposure measurement. (1) Each employer uho
has a place of employment in which carbon disulfide is released into the
workplace air shall determine if there is any possibility that any employee
may be enposed to airborne concentrations of c¢arbon disulfide above the
permissible level. The initial determination shall be made each time therxe
is a change in preduction, process, or control measures which may result in
an increase in airborne concentrations of carbon disulfide.

(2) A written record of the initial determination shall be made and shall
contain at least the following information:

1) Any information, observations, or calculations which may indicate
employee exuposure to carbon disulfide;

(1i) Any measurements of carbon disulfide taken;

(iii) Any employee complaints of symptoms which may be attributable to
exposure to carbon disulfide; and

(iv) Date of initial determination, work being performed at the time.
location within work site, and employees considered,

(3) If the employer determines that any employee may be exposed to carbon
disulfide above the permissible exposure, the exposure of the employee in
each worKk operatieon who is believed to have the greatest exposure shall be
measured. The exposure measurement shall be representative of the maximum
eight-hour time weighted average exposure of the employee.

(4) If +the exposure measurement taken pursuant to paragraph (b) (3) of
this section reveals employee exposure to carbon disulfide above the action
level, the employer shall:

(i) Identify all employees who may be exposed above the permissible
level; and

(ii} Measure the exposure of the employees so identified.

(5) If an employee exuposure measurement vreveals that an employee is
exxposed to carbon disulfide above the action level, but not above the
permissible exposure, the exposure of that employee shall be measured at
least every three months.

(6) If an employee exposure measurement reveals that an employee is
exposed to carbon disulfide above the permissible exposure, the employer
shall:

(1) Measure the exposure monthly of the employee so exposed; and

(ii) Institute control measures as required by paragraph (d) of this
section; and

(iii) Individually notify, in writing, within five days, every employee

=—who is found to be exposed to carbon disulfide above the permissible
exposure. The employee shall also be notified of the results of the
exposure neasurements and of the corrective action being taken to reduce
the exposure to below the permissible exposure.
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(7) If two consecutive employee exposure measurements taken at least one
week apart reveal that the employee is exposed to carbon disulfide bhelow
the action level, the employer may terminate measurement for the employee.

(8) For purposes of this paragraph, employee euposure is that which would
occur if the employee were not using a respirator.

(c) Methods of measurement. (1) An employee's exposure shall be obtained
by any combination of long term or short term samples which represents the
employee's actual exposure averaged over an eight-hour work shift (See
Appendix B (IV) of this section).

(2) The method of measurement shall have an accuracy, to a confidence
level of 95 pexcent, of not less than that given in Table 1.

Table 1
Concentration Required Accuracy
Above permissible exposure + 25%
At or below permissible exposure
and above the action level &+ 3EZ
At ox below the action level + 50%
(d) Compliance. (1) No employee shall be exposed to carbon disulfide

above the permissible exposure as defined in paragraph (a)(1) of this
section.

(2) Employee exposures to airborne concentrations of carbon disulfide
shall be controlled to at or below the permissible exposure by engineering
and work practice controls:

(i) Engineering and work practice controls shall be instituted to reduce
exposures to at or below the permissible exposure, except to the extent
that such controls are not feasible.

(ii) Wherever engineering and work practice controls are not sufficient
to reduce exposures to at or below the permissible exposure, they shall
nonetheless be wused to reduce exposure to the lowest level feasible and
shall be supplemented by respirators in accordance with paragraph (d)(4) of
this section.

(3) Engineering controls. (i) When local exhaust is used to control
exposure, measurements which demonstrate system effectiveness, for example,
air velocity or static pressure, shall be made at least every three months.
Measurements of system effectiveness shall also be made within five days of

any c¢hange in production, process, or contxoel which might result in an
increase in airborne concentrations of carbon disulfide.
.. Rd) In the design of open surface tank ventilation for the purposes of

$ 1910.94(d), operations involving carbon disulfide shall bhe c¢lassified as
B-1 at 21 degrees C (70 degrees F).

4) Compliance with the perxmissible exposure shall not be achieved by
the use of respirators except:
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(i) During the time period necessary to install or implement engineering
or work practice contzols; or

(ii) In woxk situations in which engineering and work practice controls
are not feasihle; orx
£131) To supplement engineering and work practice controls when such

controls fail to reduce airborne concentrations of carbon disulfide +to at
or below the permissible exposure; or

(iv) For operations which require entry into tanks or closed vessels; or

(v) In emexrgencies.

(5) Where respirators are needed and permitted undexr this paragraph to
reduce employee exposure, the employer shall select and provide the
appropriate respirator from Table 2 and shall ensure that the employee uses
the respirator provided.

TABLE 2 RESPIRATORY PROTECTION FOR CARBON DISULFIDE

Vapor Concentration

200 ppm or less Any chemical cartridge respirator with an organic vapor
cartridge(s).

Any supplied-air respirator.

Any self-contained breathing apparatus.

500 ppm ox less A chemical cartridge respirator with a full facepiece and
organic vapor cartridge(s).
A gas mask with a chin-style or a front- or back-mounted
organic vapor canister.
Any supplied-air respirator with a full facepiece, helmet
or hood.
A Type C supplied-air respirator operated in pressure -
demand or other positive pressure or continuous-flow mode.

Any self-contained breathing apparatus with a full

facepiece.
Greater than Self-contained breathing apparatus with a full facepiece
500 ppm or operated in pressure-demand or other positive pressure
entry and mode .
escape from =l Al T . T R B T TR
=—unknown A combination respirator which includes a Type C supplied -
concentrations air respirator with a full facepiece operated in pressure -

demand or othexr positive pressure or continuous-flow mode
and an auxiliary self-contained breathing apparatus
operated in pressure-demand or other positive pressure mode.
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Fire Fighting Self-contained breathing apparatus with a full facepiece
cparated in pressure-~demand or other positive pressure
mode.

Escape Any gas mask providing protection against organiC-vapors,

Any escapp salf- conta:ned bresathing apparatus.

(€9 Resplratoxs shall be approved by the Mlnlng Pnforcemant and Safety
Administration (formerly Bureau of Mines) or by the National Institute Ffor
Occupational Safety and Health under the provisions of 30 CFR Part 11.

(7)) The employer shall institute a respiratory protection PEOYIAN in
accordance with $ 1910.134(h), (d), (e), and (£).

(el Fire and safety. (1} The employer shall familiarigze himself with
the information contalned in the Substance Technical Guidelinies (Appendix B
of this section) for carhon disulfide.

(2) Ho electriecal installations shall be permitted in carbon disuliide
areas. X
(32 Fox the purpese of compliance with % 1910.157, carbon disulfide is

clasgified as a Class B fire hamard, except that foam Fize extinguishing
media shall not be used.

€4) Foxr the purpose of compliancé with % 1910.106, liguid carben
disulfide is classified as a Class IB flammable liguid,

¢5) Dip +tank operatioens shall bhe performed in accordance with &%
1910.108 and 1910.94{d).

(6% Where a fan 1is located in ductwoxrk and where carbon disulfide is
present in the ductwor¥ in concentrations graater than 3h00 nom
(approximately 25% cf the lower Flammable limit), the Fan rotating element
shall be of nonsparking material oxr the c¢asing shall consist of, or he
lined with, nonsparking material. There shall be sufficient clearance

betwean the fan rotating element and +he <£an casing. so a5 to prevent
contact.

(7) Sources of ignition such as smoklng or openh flames are prohibited
where carbon disulfide is handled, used, or stored.

8 Catbon disulfide shall be stored so as not to come in contact with
sunlight, strong oxidizers, chenically active metals, azides and crganic
amings.

(9) Hon-sparKing tools sliall be used to open and ¢lose containers of
carhon disulfide.

(£ Parsonal wnrotective dduipment. (1) Emplovers shall provide and
ensure that employeées use approprlate protactive c¢lothing &and eguipment
necessary to prevent skin contact with liguid carbon disulfide, whetre skin
contact may occutr. Face shields shall comply with % 1930.133Ca)(2), ta) (),
Cal)(s), and (al{g).

(2) Employers shall ensure +that clotliing wet with liquid carbon
disulfide is placed in closed containers For storage until it <¢an be

=—discarded or until the emplover vyrovides Foxr the removal of carbon
disulfide from the clothing. I£ the «c¢lothing 4is +to be laundezed oxr
othexwise cleangd to remove the carbon disulfide, the emplover ghall infoerm
the pérson performing the eperation of the hazmardous Properties of carbon
digsulfide.
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(3) Emplovers $hall ensure that non- impervious c¢lothing which hecomes
contaminated with carbon disulfide bhe removed promptly and not reworn until
the carbon dlsulflde is removed f£rom the ¢lothing.

cy) Employerq shall ensure that ¢lothing whit¢h hecomes wet with liguid
carhen gisulfide bhe removed immediately and net xreéworn until +the c¢arhon
disulfide is removed from the clothing.

{53} Employers shall provide and ensure that amployees use splash-proodf
safety goggles which comply with $ 1910.133(a)Y(2)-(a)(6) where Liguid
carbon disulfide may contact the eyes.

(g) Spills and disposal. (1) In the event that liquid c¢arbon disulfide
is spilled the employer shall immediately eliminate potential sources of
ignition, prowide available ventllatlon and ‘then c¢lean up the spill.

£2) Liquid carbon disulfide shall not be allowed tec enter =a conflned.
space, such as & sewer, becauss of the possibility of an eiplosion. Seuwers
designed to preclude +the formation of ewplesive concentrations of vapors
are parmitted,.

{h) Sanitation. Employers shall ensure that employees uhose skin
becomes contaminated with carbon disulfide promptly wash or shower with
soap oxr mild detergent and water to remove any carbon disulfide from the
skin.

(i) Training and information. (1) Each employer who has a workplace in
which carbon disulfide is present shall keep a copy of this regulation with
Appendixes A, B and ¢ at +the  workbplace. This material shall be made
readily available to affected employees.

23 ‘Each employer who has employaes ekposed to carbon disulfide above

the action léevel without regarfl to the use of respirators, or employees wuwho
may have skin oz eye contact with liquid carhon disulfide, or employees who
work where caxbon disulfide presents a £ire ‘or explosion hazard, shall
annuallyé

(i) Infoxrm affscted emplovees of the information contained in the
Substance Safety bata Sheet For carbon disulfide (Appendix A of +this
saction)d; '

(34 Advise affecdted employees as to the signs and symptoms of exposurxe
to0 carbon disulfide. _
{iidi) Instrucet affected employees to advise tha employer of +the

develepment of signs and synptoms of overesposure to carbon disulfide which
are listed in Appendixr A of the sections

Liv) Provide training te ensure that emplovees understand +the
vrecautions of safe use, emergency procedures, and the correéct use of
protective equipment relative to ¢arbon disulfide.

(3 Medical surveillance, {17 The employer shall provide medical
proceduras as reguired by this paragraph. All medical procedures shall be
performed. by or wunder the supervision of a physician at no cost to the
amployee,

(2} FPreplacement medical ewamination. The empleoyer shall make available
to each employee who is exposed, or will ¥e exposed, +to airbhorne

—congentrations of <caxbon disulfide above the actien level, without regaxd
to the use of respiratoxrs, or empléoyees who may have skin or -eve contact
with liquid carhon disulfide a preplacement medical examination which must
in¢lude the following:

al

e
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(i) & wmedical history and physical examination with emphssis en the
centzral and pexipheral nervous sysitems, eyes; Theart, Eidneys, livexr and

skin;

(ii) BEyve examination to include visual acuity test;

(iii) Urinalysis +o include specific gravity, albumin, glucose and &
microscopic on centrifuged sedinant;

{iv} A profile of liver fTunction;

{v) An slactrocardiocgram.

(3) Periodic medigal examinatioen. The employer shall maKe available to
each émployee exposed to airborne concentrations of carbon disulfide above
the aafion level, without regaxd to the usa of respirators, oxr emplovees
who may have skin oxr eva contact with ligquid carbon disulfide twelve months
from the date of thée employee's first esiposutre, and evary twelve months
thereafter, & periodic medical &xamination which must include the
following:

(i) A medi¢al histery and physical examination with emphasis on the
tentral and psripheral nervous systewms, eyes, heart, Rkidneys. livexr and
skin;

(ii) Eye examination to include visual acuity test; _

(iii) Vrinalysis %o inelude specifi¢ gravity, albumin, glucose ahnd a

mié¢reseopic on caentrifuged sediment;

(iv) A profile of liver function;

(v) An electrocardiogram.

(4) Alterxnative medical progedures. I£f the examining physician choosges
to use alternative medical procedures to those spegified in paragraphs
(53(2) and (43)(3) of this section, the ewployer may accept such altexnative
medical progedures as meeting the reguirements of this section provided
that the emplover:

(i) Obtains a statement from the examining physician setting forxrth the
alternative medical procedures, +the raticnale Fer substitution, and
evidence that they will be equally effective;

(ii) Infoxrms each exposed worker of the fact that alternative medical
procedures to thése zrequired in paragraphs (§)1(2) and (3j)}(3) of +this
section are to be made available. _

{5} Interim medical exawination. The employer shall .provide an interim
medical eaxamination emplovee if the employeée informs the employer ¢f any of
the signs or symptoms of &xposure to carbeon disulfide which are listed in
Appendix A which the ewnployes suspects are caused by exposuzre Teo carbon
disulfide.

t6) Informing the phvsician. The employer shall provide to the physician
performing any medical examination required by this section the £ollowing
information: _ _

(i) A& copy of this vregtilation with Appendixes A, B, and ¢ for carbon
digsulfide;

(ii) A description of the affected enploves’s duties as they relate to
hisg exposure Yo tarbon disulfide: C

tiii) A description of any personal préotedtive egquipment and rxespirators
regquired to be used; '

(iv) The results of any measurements which may indicate the affected
employea’s @xposure;

(v} The affected emplovee’s anticipated exposure level; and

g
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(vi) Upon request of +the physician, any available information from

‘previous medical examinations of the affected employee.

{(7) Where a medical ewxamination is required by paragraphs (3202}, {j4)(3),
ox (33(5) of this section; £ollowing such examination +the employer shall
obtain irom the examining physician g written opinion which conforms with
paragraph (3iY(8) of this section.

{8) Physician's written opinion. (1) The physician's written opinion by
the éxamining physigian shall specifically state:

{A) Whether +the enployee has any detected medical condition which would

place the emplovee at increased =risk of nmaterial impairment of the

employee'’s health from exposure to carbon disulfide; _
(B) Any zrecommended limitations upon the employee's exposure to garbon
disulfide, inecluding limitations upon the wuse of personal protective

‘equipment and xespirators;

(€) That the employee has bheen informed by the physician of any detected
medical conditions which require further medical examination oz treatment.

(ii) The physician's written opinion shall not reveal specific medicgal
findings ox diagnoses unrelated to the employee s employment.

(iii) The enployerx shall provide the employese with & copy of the

‘physician’s uritten opinion.

(9) "Results of tests. Where a4 preplacement or periodié¢ medic¢al
examination is reguired by paragraphs (3)(2) or (3)03) of +this section,

following: such exawination the ewmployer shall obtain from the examining

physician for inclusion in the emplovéa's medical récord:

(1)} A zecording of the results of the eve examination, urinalysis, livex
function tests, and electrocarﬂiogram reading;

(ii) Where &alternative medical proceduzres have heen performed in
accoxdance with paragraph (3)(4) of <this section, =a recording of such
alternative procedures.

(10 Mo &employee shall be exposed to carbon disulfide in such a way as
would put the employee at increased risk of material impairment of his
Health from such exposure. The ewployer shall base this decision on any
information available including the physician's written opinion.

(11) No medical procedure which would be perfoxrmed pursuant to paragraphs
(33¢2) or (3){3) of this section need he performed if records of a previous
such proceduxe performed within the past six months are acdeptable to the
examining physician.

{12) If an employee refuses any reguired medical exXamination, the
employexr shall inform the employee of the possible health consequences of
such refusal and obtain a signed statement from the employee indicating
that the employee understands the risk involved by refusal to be examined.

{13) The employer shall provide emergency medlcal treatment foxr any
employee injuxed through exposura to carbon disulfide.

(k)Y Recordkeeping. ¢1) Exvosure detarminatiorn. (i) The employver shall
keep an ageurate record of all detsrminations réeguired to be hade pursuvant
to paragkaph (bJ}(1) of this section. '

(ii) This =record shall inc¢lude the written determination zequired in
paragraph (h)(2) of this section. '

(iii) This zrecexd shall be maintained until replaced by a more recent
record.

i}
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{2) Euxposure measurements, (i) The employez shall keep an accurate
record of all measurements tdken to determine employee exposure to carbon
disulfide.

£ii) This reegord shall include:

{A)Y The date of mesdsurenmént:

(8) Operations involving exposure to carbon disulfide which are being
monitored; _

(¢) Sampling and analytical method used and evidence of their accuracy;

(DY Number, duration, and results of samples taken; and )

(E) Nawme, social security number and exposure of the empleyee monitored.

(1ii) This =xrecord shall be maintained until zreplaced by a more recent
record bhut in no event for less than one year.

(3) Mechanical ventilation. (i) When mechanical ventilation is used as
an engineering contrel, the employer shall maintain an acourate record of
the measurements demonstrating +the effectiveness of such ventilation
required by paragraph (d4)(3) of this section.

(ii) This recoxd shall include:

(A) Date of measurement;

(B) Type of measurement taken;

(C) Result of measurement.

(iii) These records shall be maintained for at least ocne year.

(4) Empleves training and information, (i) The employer shall keep an
accUrate.recdrd'oi ali emplcyea training and iInformation reguired Ty
paragraph (i) of this section.

(ii) This zecoxd shall include:

(R) Date of training;

(B) Name and social security number of employee trained;

(2} Content or seope of training provided.

(i3i) This zxecord shall be maintained until replaced by a more recent
record.

(5) Medical surveillance. (i} The enmployer shall keep an accurate
record of employee medical surveillance regquired by paragzraph (i) of +this
section,

(ii) This zecord shall include:

(A) The name and Social security number of the employee;

(B) Results of tésts reguired by paragraph (3)(2) and (3)(3) of this
.section and resulis of any tests conducted pursuant to paragraphs (3)(4) of
this sectioni

(€Y Any employee medical complaints relative .- to exposuxe to carbon
disulfide:

(DY A copy of information previdad to the physician pursuant to paragraph
(32¢6)C4i1x, (iii), (ivd, (v), and (vi) o#f this section.

(E) Physician's written opinicn; and

(F) & signed statement of any refusal to be examined.

(iii) This recoxd shall be maintained for the duration of and for five
yeazxs after termination ¢f the employment of the affected employes.

— {6) DRegess to recoxds. (i) A}l receords required to be maintained by
this section shall be made available upen request to authorized
representatives of the Assistant Secretary of Lalior for Oc¢cupational Safety
and Health ard the Director of +the HNational Institute for Occupational
Safety and Health.
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(id) ©¥ach employes or former empleyee shall have adtess to tlhe exposure
determination and exposuré measurement records required to be maintained by
this section which indicate his own exposure to c¢arbon disulfide.

[ERED' Empleoyee medical records regquired to be maintainéd by this section
shall be wade available upon written regquest te a physician designated by
the empleoyvee or former employee,

(1) Emplovee obsexrvation of measuzemen% (13 The employver shall give each
employee or his representative an opportunlty to observe any measurement of
his exposure to caxbon disulfide which ig conducted pursuant to this
section. _

{2 When oebservdtion of meéasurement of employee exposure té carbon
disulfide reguires entry into an area whers the use of personal pzotect;ve
devices, including respirators, is regquired, the observer shall Dde provided
with and required to ‘use such equipment and comply with all othex
applicable safety procedures.

{3) Without interfexing with the measurement, observers shall he entitléed
to+

(i) Receive an eéxplanatison of the measurenment procaedure.

(ii) Vvisually observe all steps related to the measurement of the
airborne concentration of carbon disulfide that are being performed at the
place of exposure; and

(iii) Record the resulis obtained.

KOTE: The informationm econtained in the following appendix foxr c¢arbon
disulfide is neither dinténded, by"  itself, +to <create any additional
obhligations not otheruise imposed; nor detract from any existing
obligatioen. To the extent that the information supplements this regulation

il

for earbon disulfide, it is advisory in nature.

APPENDIX A

SUBSTANCE SAFETY DATA SHEET
FOR CARBON DISULFIDE

I. SUBSTANCE IDENTIFICATIONM
A. Substanve: Carhon disulfide
‘B, Permissible Ewxposure: 20 parts of carben disulfide per
million parts of air {ppm)} averaged over an eight-hour
workshift. In addition, 30 ppm shall not be exceeded duzing

an eight-hour work shift, except that a peak of 100 ppm is
permitted for 30 minutes during the eight-hoéur work shift.

C. Apprearance s&nd Odor: Colérless fo faintly yellow liquid with
a strong. dlsagzeeable or sweetish odor
IT. HEALTH HARZARD DATRH
x. Ways in which ‘the c¢hemical affects your hody: Carbon

diszulfide can affect your bhody if voeu inhale it or if it

iR
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comes in cdontact with vour eyes oxr gskin or if you swallow it.

It may entexr youxr body through youxr skin.

Effects of Qverexuposure+

1. Short—-term Exposure: Inhalation of carbon disulfide
vapor may cause headaghe, mnausea, drop in blpqd
pressure, dizziness, unconsciousness and death. Ligquid

carbon disulfide and high concentrations of +the vapor
may cause irritation of the skin, eyes and nose. If the
liquid i& trapped under ¢lothing it may c¢ause =& burn.
Swallowing carthon disulfide may cause loss of
¢onsciousness and convulsions. I£ small amounts .are
swallowed only vomiting, dliarrhea and headache may
ogour., _

Z2. Long-texrm Exposure: Prolonged or repeated expesure fo
carbon disulfide may damage +the nervous system with
muscle weakness, numbness, feelings 6f pins and needlés,
unsteady walking and difficulty in swallowing.. Palsy,
speech difficulty and muscle spaetidity may also occur.
In addition, memory loss, headache, difficulty sleeping,
nervousness; fatigue, irritability, depression, suicidal
tendengies and psychosis may occur. Eye damage way
eceur with such symptoms as blind spots, narrowing of
vision and dec¢reased ability to see in ‘the dark.
Increased arteriosclerosis may occur which may ¢ause ot
increase damage to the heart and other organs. High
hlood pressure, Kidney damage, livex damage and stomach
problems may octur. Repeated ox proloiiged enposure of
the skin to carbon disulfide may cause a skin rash.

3. Reporting Signs and Symptoms: You should inferm yvour
employer if vyou develop any signs or symptoms and
suspect that they are caused by @expoesure to carbon
disulfide.

IrT. EMERGENCY FIRST BRID PROCEDURES
A.

Eye Exposure: TL£ ligquid caxhon disulfide gets into your
eyes, wash your eyves immediately with largée amounts of watex,
lifting the lower and uppexr lids occasionally. If drritation
persists after washing, get mwedical attention. Contacgt
lenses should not bhe woxrn when working with this d¢hemical.
Skin Exposurxe: If ligquid carbon disulfide gets on your skin,
inmediately wash the contamihated skin using soap or mild
detergent and water. 'If liguid c¢arhon disulfide soaks
through vour clothing, remove the «c¢lothing immediately and
wash the sRkin wusing socap or mild detergent and water. Gst
medical attention promptly.

Breathing: I¥ you or any other person breathes in large
amourits of ¢arbon disulfide move the exposed person to Fresh
air at once. If breathing has stopped, perform artificial
respiration. HReep the affacted person warm and at rest. Get
inedical attention as soon as possible.

Swallowing: When liquid caxrbon disulfide has been swallouwed
and the person is conscious, give the person large gquantities
of water . dimmediately. Eftexr the waterx has besn swallowed,
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try to get the pexrsen te vomit by having him toueh +%he back
of his threat with his finger. Do not make an unconscious
person vemit. Get medical attention immediataly.

Resgue: Move affec¢ted person f£rom the hazaxrdous sHposure.
If the exposed pezrson lasg been overcome, notify Somecne else
and put into ‘effiect +the established emexgency xrescue
procedures. Do not beécome a casunlty yourself. Undexstand
your enmngrdency rascue procedures and Knou the locations of
the emergency rescue equipment before the need arises.

Iv. RESPIRATORS AMD PROTECTIVE CLQTHING

A,

c.

Respirxators: ResPiratoxs"are not the best way to control
exposure to caxrhon disulfide. You can only be required +o
wear them for routine use if your emplover is in the protess
of installing controls or control messures prove -inadequate.
You may be required +to Wear tespiratoers for non-routine
activities or in emergencies. If respirators are worn, they
must have a Mining Enforcement and Safety ndministration
{MESA) or Natioenal Institute £for Occupational Safety and
Health {MIQSH) approval labsl. (clder respirators may have a
Bureau of Minas approval lakel.) Yor effective protection,
respirators must Fit yvour face and head snugly. Respirators
shotld not be loosened ox removed in work situations whezres
there use i5 zreguixed. T vou erperience difficulty
breathing while wedring a respirator, tell your employer.
Protective Clothing? You mwust wear appropriate protective
clothing and equipment to prevent skin contact with ligudd
carbon disulfide, where sKkin cdontact may oecur. Replace or
repair impervious c¢lothing that has developed leaks.

Evye Protectioén: You mugt wear splash-proof safety goggles
wliere liquid carbon disulfide may contact yvour eyes.

“Va PRECAUTIONS FOR SATE USE, HANDLING AND STORAGE

A.

B.

Carbon disulfide is a . f£lamwable liguid and its vapors can
easily form explosive mixtures with air.

Carbon disulfide must be stoxed in tightly c¢lesed containers
in a cool, wuell ventilated area avway frem sunliight, strong
oxidizers, vchemically active metals, azides and crganic
amines. _

Sources of iIgnition such as smoking -and open £lames are
prohibited wherevexr carbon disulfide is handled, used or
stored.

You must use non-sparking +tools when opening or closing
containers of carbon disulfide, and metal containers must be
bonded - and grounded when pouring or transferzring Lidquid
carbon disulfide.

You must promptly remove any non-impervieus clothing that
begsomés contaminated with ¢arbon disulfide and this c¢lothing
must not be reworn until the carbon disulfide is removed £rom
the elothing.

Clothing wet with liguid carbon disulfide c¢an be easily
ignited. You must immediately remove this c«¢lothing and it
must not be reworn until the carbon disulfide is removed f£rzom
the c¢lothing.
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If your skin becomes contaminated mith carbon disulfide, vyou
must promptly wash or shower with soap or mild detergent to
remove the carbon disulfide fxom your skin.

Fire extinguishers., where provided, must he readily available
and you should Know where they are and how to operate them,
Ask your supervisor where carhon disulfide is used in your
work area and for any additional safety and liealth rules.

TO INFORMATION '

Each vear your employer is zrequired to inform veu of the
information contained in this Substance Safety Data Sheet for
carbon disulfide. In addif%ion, your empleyer must instxzugt
vou in the safe use of cazrbhon disuliide, emergency
pxoceduxes, and the correct use of protective equipment.

Your employer 1s reguired to determine whethexr veu are being

exposed to ¢arbon disulfide. You or ybour representative have
the right +to observe employee exposure measurements and to
record the results obtained. If your enmployer determines

that you are being overexposed. he is requized to6 inform you
of the exposure and the actions which are being taken +to
reduce your exposure,

Your employer .is reguired to keep recoxds of your exposure
and medical examinations. Your employer is reguired teo keep
exposure data for at least one year and to Xeep medical data
during your empleoyment, and foxr a period of Five vyears

following your termination of employment. Your employer is
required to make the exposure data available to you upeon your
regquest. Your emplover is also regquired to release youx

mediecal records %o your physician upon your written. reguest.
Tour employer wmust give you a copy of the physicians written
cpinien for any physical examnination zreguired by this
standard.

The infoxmation <contained in the Ffollowing appendix foxr carhon
disulfide is
obligations
ohligation.
for carbon disulfide, it is advisory in nature.

neither intended, by itself, to c¢reate any additional
not othexuise imposed, nor detract from any existing

To the extent that the information supplements this reégulation

APPENDIX B

SUBSTANCE TECHBNICAL GUIDELINES
FOR CARBOH DISULFIDE

PHYSICAL AND CHEMICAL DATA

A.

Substance Identification
1. Synonyms: Carbon hisulfide
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y. 3 Fermula: ¢52

3, Molecular weight: 76,1

Physical Data

1. Boiling point (760 mm Hg): 46.3 C (115 F

2. Specific¢ gravity (water = 1) 1.2% o

3. Vapor density (air = 1 at boiling point of
carbon disulfided: 2.6

4, Melting point: -111.5 ¢ (*TQQ'F}

G, Vapoxr pressure at 20 C (68 F): 300 mm Hg

5. Solubility in water, % hy ueight at 20 ¢ (68 F2): 0.2

7. Evaporation rate (hutyl acetate = 1): 22.6

8. Appearance and odox: Coloxless to Faintly vellow
liquid with a strong, disagreeable or sueetish odot

EXPLOSION AND REACQCTIVITY HAZARD DATA

Fire

1. Flash point: -30 ¢ (=22 F) (¢losed cup)

2. Autoignition temperatuze:r 90 ¢ (19& F)

3, Flammable linits in air, % by volime: Lomer: 1.3;

‘ Uppexri 50.0 _

b, Erxtinguishing media: bdry c¢hemieal, carhon dioxide for
small fires

5. Special fire-Ffighting Procedures: Do nmot use a solid
stream ¢f water since a stream will scatter .and spread
the fire. VUse water spray to ¢ool containers exposed to
a fire and to help prevent reignition by hot surfaces.

6, Unusual fire and explosion hazards: Carbon disulfide is
a £lammable liguid with a very low flash point. It can
be dgnited on contact with a steam line oxr an electric
light bhulb. Its wvapors c¢an easily form explosive
mixtures with aix. All igpition sources must be
controlled where carhon disulfide is used, handled or
stored. Carbon disulfide wvapors are heavier than aixr
and may travel along the ground and be ignited by open
flames or spazks at locations remote from the site at
which c¢arbon disulfide is handled.

7. For purposes -of conforming with the requirements of 29
CFR 1910.106, carbon disulfide is c¢lassified as a Class
IB flammable liquid. For  example, 3500 PRk,
approximately one-fourth of the lower flammable YLimit,
is onme situation in which carbon disulfide is considexed
0 be a potential #fire and explosion hazard.

Reactivity

1. Conditiens contributing to instability: Containers may
burst when heated.

2. Incompatibilites: Contact with strong oxidizers,
chemically active metals (such as sodium, potassium, and
zinel, agzides, and organic amines may cause £ires and
explosions,

3. Hazardous decompesition products: Toxic¢ gases and

vapors (such as sulfur dioxide and carbon monowide) may
be released in a fire involving carbon disulfida.
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. Spéecial precauvtiens: Liguid c¢arbon disulfide will
attaclk some foxrms ¢f plastiéas, ruhbeér and c¢oatings.

LEAK, AHD DISPGSAL PROCEDUERES

If carbon disulfide is spilled or leaked, the following steps

should be taken: ' '

1. Remove all ignition sources.

2. Ventilate area of spill or leak.

3. For small quantities, absoxrb on paper towels. Evaporate
in a safe place (such as a fume hood). RAllou sufficient
time £oxr vapors te completely clear hood ductwerk, then
burn the paper. Large guantitieés can be coldlected &and

re¢laimed or atomimed in a suitable cowbustion chamherx
eguipped with an appropriate effluent gas c¢leaning

device. Carben disulfide must not be allowesd to enﬁé; A
confined space, such as a sewer, hecause of the
posgibility of an exploglon Sewers designed to

preclude the formation of explosive gconcentrations of
carbon digsulfide vapors are permitted.
‘Pérsens not wearing protective eguiprment should be reéestricted
frem arxeas of spills or leaks until cleanup has been
completed.
Waste disposal methods: Carbon disulfide may be disposed of
by atomizing in a suitable combustion chamher equipped with
an appropriate effluent gas c¢leaning device.

MONITORING AND MEASUREMENT PROCEDURES

A.

EXPOSURE ABOVE THE ACTIOH LEVEL:

1. Eight-Hour Exposure Evaluation: Measurements taken $£ox
the purpose of determining employee exposure undéer this
sec¢tion are best taken such that the eight-hour exposure
may be determined from a single eight-~hour sample oxr tuo

four—~hour samples. Several short-time interwval samplgs
(up to 20 minutes) may alse he used +to determine +the
averafge exposure level. Ai¥r samples should be taken in

the enmpleyee's bhreathing zone (air that would .most
nearly represent that inhaled by the employeeld.

Z. Ceiling Evaluation: Measurements taken for the purpose
of determining emplovee exposure under thig section must
be taken during perjods of maxrimum expected alxhoxne
concentrations of carbon disulfide in the employee's
breathing gzone. A minimum of three {32 measurements
should be taken on one worxk shift and the highest of all
measurements takén dis an estimate of the employee's
exXpOSUTE .

3. Peak Above Ceiling Evaluation: DMeasurements taken fox
the puspose of determining employee exposure under this
section must be taken duxing periods of maximum axpected
airborne cgoncveéntraticen of carbon disulfide. Each
measurenent should c¢eonsist of a (30 minute) sample ox
series of consective samples totaling (30 minutes) in
the employee's breathing =one {(air that would most
nearly represent that dnhaled by the emplopee). A
minimum of thrée measurements should be taken on one
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work shift and the highest of all measurements taken is
an estimate of the employﬁe's EXPOBULE.

&. Menitezing Technigques: The sampling and analysis under
this section may ke perfoxrmed by Instruments such as
datector tubes certified by NIOSH undexr 42 CFR part 84,
portahle direct-reading instruments, dosimeters, or gas
and vapor adsorption tubes with subsequent chemical
analyses. The nethod of measurement must determine the
concentration of carbon disulfide to plus or minus 35%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoxring and

measuraments under this section should be essentially the

same as descrihed under paragraph IV. A. MWhen sampling forx

peak oxr ceiling exposure evaluations, moxe than three (3)

measurements should he taken during the work shift so that

increased confidence may bz placed in the judgement that the
employee has or has not, in fact, been éxnposed in éxcess of
the permwissible limit. Laborxatoxries performing -chemical
analyses should be accredited in Industrial Hygiene Chemistry
by ‘the American Industrial Hygiene Association. The method
of measurement must determine the concentration of carhon

disulfide to plus or minus 25%.

METHQDS: Methods meeting these accuracy reguirements are

available #rom the National Technidal Information Sexvice, U.

8. Devartment of Commerce, Springfield, Virgindia 22167 undex

the title "NIOSH Analytical Methods for Set R " (Order numberx

'5:6'9'9'6.9:0:6:0: 5 '

PURLIFIED PERSOMNS: Since many of the duties rxelating te

employes protection are dependent on  the results of

monitoring and measuring proceduxes, employers should assure

that the evaluaticn of employvee exposures Iis performed by a

competent industrial hygieénist or other techniecally qualified

person.

MISCELLANEOQUS PRECAUTIONS

.

B.

E.

Store carbon disulfide in +tightly closed containers in a
cool, well ventilated area. _

High exposures  to carbon disulfide can occur when
transferring the liguid from cone container to another.
Non-sparling teols must be uwused to open and clese garbhon
disulfide containexrs. Metal containers must he eiffectively
grounded and bonded prior te pouring and transferring.

Cover ecarbon disulfide in paxtially filled contaihers with
water. Transfer c¢arbon disulfide ZFrom one container to
another by pressure of water or c¢arbon dioxide, never by air.
Employers should advise employees of all sxeas and operations
‘where thait exposure to cdrbon disulfide could occeur.

COMMON OPERATIONS

Common eoperations in which exposure %o carbon disulfide is likely to
ocecur are: During its production and its use as a solvent for oils,
sulfur, phosphorus, and the paraffin gums that c¢log oil wells; as an
intermediate in the manufacture of viscose rayon. cellophane, carbon
tetrachloride, thicéyanates, and rubher accelerators; during
pesticide application; and during the manufacture of optical glass.
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NOTE: The information contained in the £ollowing appendir is neithex

intended, by itself, to cresate any additional obligations not otheruise
imposed; nor detract dfrom any existing obligation. To the extent the
infermation ‘supplements this regulation for carbon disulfide, it isg
advisory in nature.

APPENDIX C — MEDICAL SURVEILLANCE GUIDELINES

I. ROUTE OF ENTRY
Inhalation; skin absorption.
IT. TOXICOLOGY

Caxbon disulfide vapor causes narcosis at high concentrations; repsated
exposure to low concentrations causes damage +to the central and
peripheral nervous systems and may acgcelerate the development of or
Worsen coronary heart dissase. Exposure of humans +to 1150 ppm causes
serious. symptoems and 4800 ppm for 30 minutes may he fakal. Carhon
disulfide intoxication c¢an involve all parts of <the central and
rexipheral nexvous systems including damage to the <¢ranial nervaes and
development of polyneuritis with paresthesias and muscle weakness in the
axtremities, unsteady gait, and dysphagia. In extreme cases of
intoxication, a Parkinson—-like syndrome may result, characterized Ly
speech disturbanées, muscle ‘spasticity, tremor, memory Jloss, mental
depression, and marRed psychic symptons; permanent disability is likely.
Psychosis and suicide are established risks of overexposure to carbon
disulfide. Other reported effects of exposure to carbon disulfide are
ocular changes (blind spot enlargement, contrdction of peripheral field,
corneal anesthesia, diminished pupillary réeflexes, nystagmus, microscopic

angurysmsg in the retina), gastrointestinal disturbances Cchronic
gastritis and achlorhydrial, renal impaizrment (albuminurxia,
micrchematuria, elevated bhlood wurea nitrogen, diastolic hyperteénsion),
and liver damage. "Effects commonly caused by repeated exposure to carbon

disulfide vapo¥ are exemplified by & group ¢f workers with a time-
weighted average (TWA) exposure of 11.2 ppm (zange 0.9 to 127 pepm)  who
complained of headaches and dizziness; in other workers with a THA of 186
ppm (rainge 23 to 378 ppm) complaints also included sleep disturbances,
fatigue, mnexvousness, anorexia, and weight loss; the end of day exposure
coefficient of the iodine a=zide test on urine was a good indicator of
workers who were or had been symptomatic. Qverexposure to carbon
disulfide has long béen regarded as pqtentially atherogenic f£oxr cerebrzl,
renal and <¢oronary arteries; recent epidemiologic studies of viscose
rayon workers have confirmed a 2.5 to 5 fold incredse in risk of death
from coronary heart disease as compared with the experienceé of unexposed
workers. OQther cardiovascular effeécts observed in workers repeatedly
erposed to carbon disulfide -are Dbradycardia, tachycardia, other
arrhythuias, and electrocarxdiographic changes c¢onsistent with hoth
nonspecific and ischemic wave changes. Splashes of the liguid in the
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eyes cause immediate and severs irritation; dexmatitis and vesiculation
may result from skin contact with the vapor or the ligquid. Although
ingestion is unlikely to occux, it may cause coma and convulsions.

I. SIGNS BND SYMPTOMS

Dizziness, headaches, slieep disturbances, fatigue, nervousness, anorexia,
weight less; psychosis; polyneuritis;y Parkinson—-1like. syndreme; oc¢ular

c¢hanges inc¢luding enlargement of hlind spot, contraction of peripheral
Ffield of vision, diwinished pupillary reflewes; corenary heart disease,

Iv.

diastolie hypertension; ¢ardia¢ arrhythmias; gastritis; signs of kidney
and liver aamage; eye ahd skin burns Ffrom splashes; dermatitis.

SPECIAL TESTS

The iodine~agide reéaction with urine is useful in'EStimatiBg exposure to
carben disulfide. Approximately 70 opercent of tha carbon disulfide
retained in the body 1s métabolized and excreted in urine as organic
sulfates or othexr sulfur compounds like thiourea, thiocarbamide, and 5-
mercaptothiazolidone. These metabholites are probably responsible for the
icdine~-azide reaction with the urine of exposed workerxs, It should be
stxessed that +this analysis is not specific for carbon disulfide since
other substances, which yield an increased excretion of bivalent sulfur.

influence the reaction.

V. TREATHMENT
Remove from exposursa. Iminediately flush-eyes with water and wash skin
with soap or mild detergent and water. If swuallowed and ‘the pexrson is
conscious, induce vomiting. Give artificial resuscitation and administex
oxygen if indicated.

VvI. .SURVEILLhNCE AHD PREVENTIVE CONSEDERATIONS

R, GENERAL

Carbon disulfide damages the central and peripheral nervous system..
It may cause an increase in incidence of coronary heart disease. It
causes liver and Ridney damage, cardiac arrhythmias, and diminished
visual acuity. 8kin absorptien is known to occcur. It is important
that the physician begowe familiar with plant operating conditions
in which exposure t¢ caxrbon disulfide oc¢gurs. Those with skin
disease may noet tolerate the wearing of protective clething and
those with c¢hronic respiratory disease may not telerate the wearing
of negative pressure respirators.

B. PREPLACEMENT .

The following medical procedures must be made available teo each
employee who is exposed to carbon disulfide:
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1. L sonmplete history and physical examination ~— The purpose is
to detect preexisting conditions that might place the exposged
employee at incgreased zisk, and to establish a baseline for

future health monito¥ing. Ewxamination of +the ceéentral and
peripheral nervous sgstems; BYyas, cardiovascular system;
Ridneys, and livex. Thé skin should le examined for evidence

of c¢hronic disorders,

2. Urinalysis -- Since Kidney damage has been observed in humans
exposed to cazbon disulfide, an urinalysis shall be obtained
te dnclude at a minimum specifie gravity, albumin, glucosa
and a microscopic on sentrifuyged sediment.

3. Liver function téests ~= Since liver daiage has been observed
in humans exposed to carbon disulfide, a profile of liver
function shall be obtained by using a medically acceptable
array of'biochemical tests.

. An electrocardiogram - Carbon disulfide has caused
arrhythmias and electrocardiographic c¢hangeés in humans.
Periodic¢ surveillange is indicated.

5. Ophthalmic examination -~ Carbon disulfide has caused ocular
changes in humans. in ophthalmlc axamination shall Dbe
performed inc¢luding visual acuity.

€. PERIODIC EXAMINATIONS

The above medical ewxaninations are to bhe repeated on an annual
‘hasgis.
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REFERENCES AND SOURCES
CARBON DISULFIDE
1910. 1600
Compliance = Open surface tank ¢lassification based on relative
evaporation rate of 0.4 hours (from Dooclittle)
Firxe and Safety
(1) Elecitrical - Classification based on "Fire Hazard Classifi-
¢ation of Chemical Vapoxrs Relative to Explosion-proof
Electrical Eguipment," National Academy of Sciences, 1975,
report to U. 5. Coast Guard, report no. IV under contract
DOT-CG—41680~A. _
Pexsonal Protective Egquipment, and, (h) Sanitation

Eyae: Grant. "Toxicology of the Eye;" HManufacturing Chemists'

Essegiation, Chemical Safety Data Sheets

Skin: Manufacturing Chemists' Association, Chemieal Safety Data
Sheets; ANSI, "Emexican National Standarxd Bececeptable Con-~
centrations;™ Thienes and Haley, "Clinical Toxicology;"
AIHA Hygienie Guide Sexies; ACGIH, "Documentation of TLV's
for Substanges in Workroom Aix;" Sax, "Dangerous Properties

) of Industrial Materials"

Ingestion: Sax, "Dangexous Properties of Industrial Materials;"®
Gleason, "Clinical Toxicology of Commercial Products;™
Manufacturing Chemists' Association, ¢hemical Safety Data
Sheets; Deichmann and Gerarde, “"Tonricology of Drugs and
Chemigcals” '

COMMENTS

Eye - Classification: 2

cutput statement number: 10
Enxceptions: Nona

The MCA repoxris that "splashes of liquid carbon disulfide
in the eves cause immediate and severe irritatdion.”

Though Grant zeviews in detail the affects on the eyes
from systemi¢ poisoning, no information is given as to the
effects of direct contact with the liguid.

Since there are no data indicating that permanent injury
occurs, the substance is assigned a ¢lassification of 2.

skin - Classification: 2
Qutput statement numbers: 2, 7h, 174, 171, 21
Exceptions: Sag belouw _

The MCA zeports that "carbon disulfide dissolves £at and

can remove it from skin causing dryness and cracking.

If the liguid is allowed to evaporate, the acute effect may only
he slight redness. If the liguid is trapped under ¢lothing

or shoes and nét allowed tée evaporate, it may lead to

& chemical huin of the gkin." The Hygienic¢ Guide and others
agree with this. Thienes and Haley add'that'hlisfexing is
commwon and that adjacent nerve fibexrs degenerate.

Sak considers it to be an acute local irritant of
slight tonic hazard. By skin absorption, houever, he
considers its acutse and chronic systemic effects to bhe of
high toxdie¢ hazsard,

Concerning skin absorptioen, the U. 8. A. Standards Institute
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notes that "liguid carbon disulfidé penstrates the skin, but
skin absorxption is if general far less impoxrtant in industry
than absorption by inhalation of the vapor." The ACGIH reports
that toxic guantities can be ahsorhed through the sKin.
The vapor pressure of this substance i1s 300 mm Hyg at

20 degzrees C, It is 0.2% soluble in water and has a flash
point of =22 degrees F. _ _ _

' 2 ¢lagsification of 2 is concluded to be appropriate
to prevent the effects cited. Because of the rapidity with
which it appears to attack the skin, however, and since
small amounts confined to the skin hay cause seveéere burns,
statement 2 is used to prevent contact where it "may odeur"
and statements 17g ard 17i are used instead of 16g and 16i. Due

to its high vapor pressure, howevexr, statement 7h is used instead
of 7a.

Ingestion — Classification: 0

cutput statement numbers: HNone

Erceptions: Hone
The MCA reporxrts that "small quantities by mouth may only
cause vomiting, diaxrhea and headache." 5ax ¢onsidexrs the
chronic systemic effects of ingestion to be of high toxic
hazmard.

The effects of chronic intexication listed by $ax and
others include CNS effects and eye effects. Saxr notes that
"in c¢hronie peoisoning, the effect is ohe of central and
peripheral damage, which may be pexrmanent if the damage
has been severs.

Gleason rxeports that half an ounce has kllled on at
least three occasions while 2 ounces failed te kill in
another. Deichmann and Gerarde give the probhable acute lethal
dose as being 30 ml.

_ The ¢onsiderable vapo¥ pressure of this substarice and
the manner in which it attaclks the skin lead to the cenclusion
that ingestioen of harmful guantities, in the context of this
standard, is unlikely in the industrial environment.
SUBSTANCE TECHNIGAL GUIDELINES

The references cited f£or this dosument include:

National Fire Protecetion Asscciation, "Fire Protectlon Gulde on Hazardous

Materials." 5th edition, 1975 (NFPA)
Manufacturing Chemists' Association, Chemical Safety Data Sheet SD-12 (MCA)

FMC Coryp..,

"FMC Caxrbon Disulfide,"™ "FME Safety Regulation for CS82,™ ™"0il

Well Treatment with Carbon Disulfide," "Safe €S2 Handling and
Unloading Procedures™ (FME)

p.

Kirk-Othmer, "Encgclopedia of Chemical Technology," 1st edition; Veol. 12,
666 and 681 (K~0)

Sources of data items used:

R.

Synonyms: NFPA-325M, MCR
Formulas NFPA-49, MCA
Molecular weight: FHC

Boiling point: NFPA-325M. MCA
Specific gravity: FMC

Vapor density: NFPA-325M, MCA

-w.'wmaw_m»
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4, Melting point: MCA, FMC
5. Vapor pressure! MGA, FMC
6. Solubility in watex: MCA., FMC
7. Evaporation rate: K-90 '
8. Appearance dand odoxr: NFPA-4%, FMC
IT. i, 1. Flash point: NFPA-325M, MCA, FMC
' 2, Autoignition tenperaturet: NFPA-325M
3. Flawmable limits: NFPA~325M, MCA
b, Extinguishing mediar NFPA~325M, MCA, FMC
5. Special fire fighting procedures: HNFPAR-325M, NFPA-49, FMC
5. Unusual £ixe'and:explosion hazazrds: MFPA-49, FMC
B. . Conditions contributing teo instability: FMC
2. Incompatibilities: NFPA~UOIM
3. Hazardous decomposition prodiucts: MCA
4. Special precautions: ADL
IIL, A. Steps if released or spilled: MCA, ADL
c. Waste disposal method: HNFPA-49, MCA
v, Miscellaneous precautiorns: NFPA-49, FMC

USE/EXPOSURE AND COMTROL DOCUMENT
The references used in the préparation of this documént include:

Browning, E., "Toxicity and Metabolism of Industrial Solvents," Elsevier

At

Publiishing Co., 1965 (Brouning)

"Carbon Disulfide," American Confexénce of Government Industrial Hygienists,
Hygienic¢ Guide Seéries; April 1964 (Hygienic Guides)

"Carbon Disuylfide,” Chemical Engineexing, 2/18/74%, p. 125 (Chen Eng)

"Caxbon Disulfide," Hygienic Information Guide Ho. 64, Comménuealth of
Pennsylvania, Department of Envirxonmental Ressourcgs, Biureau of
Occupational Heéalth, 11/72 (Penn)

Hamilton., A. and Rardy, H. L., "Industrial Toxicology:"™ Publishing
Sciences Group, Ince., 3xd edition, 1974 (Hamilton and Haxrdy)

International Labour Organization, "Encyclopedia of Occupational Health
and Safety," Geneva, 1572 (ILO) _

Kirk,_R} and Othmer, D., "Encyclopedia of Chemical Technology," Interscience
Publishers, Division of John Wilaey, 2nd edition, 1972 (K~0)

Lefaun, R., "Practical Toxicolegy of Plastics," The Chemical Rubber Co.,
Cleveland, 1968 (Lefaux)

Patty, P. R.., "Ihdustrial Hygiene and Toxicology," Vol. II, Tnhterscience
Publiishers, 1962 (Patty)

Rosensteel, R. E., Shama, §. K. and Flesch, J. P., "Occupational Health

Case Repo;t - Mo. 1 - Carbon_nisulphide Viscose Rayon Nanufacture,"
Journal of Occupational Medicine, 16:22 - 30, 1974 (Rosensteel)
Spector, W. 5., et al, - sditeors, "Handbook of Toxicoloygy," Saunders,

Philadelphia, 1956 -~ 1958 {(Spector)

Stanford Research TInstitute, "Chemical Fconomiecs Handbeok.™ Maenls Park,
Califexrnia C(SRI) .

Stanford Reseaxrch Institute, “Chemical Origins and Markets," SRI, Menlo
Park, 1967 (Chem Origins)

U. 5. Environmental Protection Agency, Office of Pesticide Programs, "EPA
Compendium of Registered Pesticides = Vveél. IIT — Insecticides, Rcaricides,
Molluscicides and Antifouling Compounds,”™ GPFG, 1972 (EPA)

References foxr 3Specific Us&/Exposure

1. Rosensteel, Lefaux, Patty

—
-
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SRL, K-0

ADL estimate

EFL, Speutor

SRI, E-90

ADL estimate

Chem Oxigins, K-0

G el O UT & W b

Patty _
. Patty, ILO, Browning

10. Lefaux ’

1. K-0., Chem Oxigins

12. ILO, Chem Erg, Hamilton and Hardy

13. . Chem Eng, K~0

14. Chem Eng

References for Specific Control Methods

1. Rosensteel, Lefaux, Hygienie Guides . )

2. ‘Penn, Hygienic Guides and ILO were the referehces used in
nuimhers 2 — 14 of the Spécific Control Methods. . ’

RESPIRATOR TABLE DOCUMEHNTATION
SUBSTANCE: Carbon disulfide
D. 0. L. STANDARD: 20 ppm, where 30 ppm shall not be excesded, except that
a peak is pexmitted of 100 ppm for 30 minutes during an eight-hour work shift
WARNING PROPERTIES:
odor Threshoeld: The Handbook of Organic Industrial Selvents states that at
less than 1 ppim, carben disulfide has a disagreeable odoxr. Summer
gives an o¢odor threshold of 7.7 ppm , and Staub gives 0.0011 ppm and
0.0081 ppm. The ATIHA Hygienic Guides give an ocdor threshold of 1.2 ppm.
Eye Irritation Level: Carbon disulfide is not known to be an aye irxitant.
Evaluation of Warning Properties: Since the odor threshold of ¢arbon
disulfide is bhelow the permissible exposure limit, carbon disulfide is
treated as a material with good warning properties. Gas sorbent
respiratory egquiprent is permitted.
XDLH: 500 ppm _
Basis £or IDLH Value: This IDLH is haged upon the report in Patity that
"symptoms (occur) after 172 hour" at 420 - 510 ppm carbon disulfide,
The ALHAR Hygienié Guides point out that "severe symptoms and uncohs-
ciousness may occur within half an hour at 1,100 ppm." Zenz zeported
that erposure of humans to 4800 ppm fox 30 minutes causes coma and'may
he fatal.
Other Toxieoclogical Information: Acgording teo the Doecumentation of
Tuv¥'s, "earbon disulfide vapor is absorbed largely through the lungs,
although toxi¢ guantities can also he absorbed through the skin. Its
effacts are mostly on the nervous system; single exposures are
characterized by narcesis and its sequelae. Symptoms of repeated
eXpPOSUYE AXe nervousness, irritability, indigestion, bizarre dreans
leading to insomnia., excessive fatigue, loss of appetite and headache.”
Patty states that "the table below lists six representative
levels of effect upon man, with ¢corresponding ranges of concentration
inhaled ¢c¢darbon disulfide . . . The peossibility of injury to the
central nervous system from a single severe acute exXposure is
reported hy Lewyp."

Effects of Various Concentrations of
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Carhon Dbisulfide on Man

Concentration
Effects ng/litex PEm

Slight or no effect 0.5 - 0.7 160 ~ 230
31light symptoms after several hours 1.0 - 1.2 320 -~ 380
Symptoms after 1-/2 houx 1.5 - 1.6 th - 510
Serious symptoms after 1/2 hour 3.6 1150
Dangexrous to life aftex 1/2 hour 10.0 - 12.0 3210 - 3850
Fatal in 12 hour 15.0 g1h

The Docunentation of TLV's xeport that "Wiley and co-workers exposed

animals repeatedly at 37 ppm and found significant toxic effects.

They rxecommended that concentrations be maintained bhelow 32 ppm. It

'is now recognized that the neuvral responses to 052 are greatly

influenced by the mineral content of the diet, at least in animals

a highly mineralized diet offering substantiazl protection. _
_ “The limit of 20 ppm, although protecting sgainst seriocus systenmi

atffacts, would appear to have little margin of safety, especially for

those with mineral-deéficient dists."®

LFL: 13,000 ppuw
VAPOR PRESSURE AT 20 C: 300 mm Hg
SATURKTED CONCENTRATION AT 20 ¢: Approximately 395, 000 ppm

Zenz, C.: Dccocupational Hedicine —_Principles and Practical Applications, Year
Book Medical Publishers, Chigage, 1895, p. 902,

|
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USE/EXPCSURE AND CONTROL DOCUMENT
CARBON DISULFIDE
Prindipal Route

Currently Used

Use/Exposure of Entxy
Inhalation o£f vapoxr and A,B,D

skin contact with liguid
and vapor during xantha-

tien &f cellulose and
spinning and cutting

operations in manufac-—
ture of viscose ravoen

‘Inhalation ¢f vapor and AsB,D

skin contact with liguid
and vapor during use

as a wanthating agent

in manufacture of
gellophane

Inhalation of vapor and : A;B,D
skin contact with liguid

and vaper during synthesis

and handling of substance

‘Inhalation ¢f vapor and A,B,D

skin contact with liguid
and vapor during pesticide
application by sprayv and
fumigation (including

soil treatment, Ffumiga-
tion of commodities such as
grains, and space fumiga-
tion of agricultural
rremnises)

Inhalation of vapor and K,B,D
skin contact with liguid

and vaper during synthesgis

¢f carbon tetrachloride

Inhalation of vapor and R+B,D

Contreol Mathods
Process enclosure; loecal
exhaust ventilation;
general dilution ventila-
tion; temperature contzol;
personal protective egquip~
ment (air-supplied Yespira-—
tor, goggles, pretective
clothing)

Process enclosuxe; local
exhaust ventilation;
general dilution ventila-
tion; temperature contrel;
personal protective eguip-
ment (dix-supplied repira-
tor, goeggles, protective
alothing)

Process enclosure; local
exhaust ventilation;
general dilution ventila-
tion; temperature control;
personal protective equip-
went (air-supplised repira-
tor, goggles, protective
¢lothing)

Frocess enclosure; local
exhaust ventilation;
general dilution ventila-
tion; temperature controel;
personal protective equip-
ment (air-supplied repira-
tor: goggles., protective
¢lothing)

Pro¢ess anclosure; local
exhaust ventilation:
general dilution ventila-
tien; temperature control;
paersonal protecgtive egquipw
ment (air-supplied repixa-
tox . goggles > prﬁtective
¢lothing?

Process enclosuze; local
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skin contact with ligquid
and vapor during manufac-—
ture and handling of pesti-
cides

Inhalation of vapor and A,B,D
skin contact with ligquid

and vapor during synthesis
of intermediates and manu-
facture of dyves, pharma-
ceuticals, rubber chemicals,
flotation agents and
pesticides (including tri-
chloromethylsulfenyl
chloride, thiocarbanilide,
and dithiocarbamates)

Inhalation of vapor and A,B,D
skin contact with liquid

and vapor during produc-—

tion as a by-product duxring
destructive distillation

of coal (including manu-

facture of coal gas and

distillation of coal

tazxr)

Inhalation of vapor and A,B,D
skin contact with liquid

and vapor during manu-

facture of optical glass

Inhalation of vapor and A,B,D
skin contact with liquid

during use as a solvent

in dry spinning of

polyvinylchloride

Inhalation of vapor and A,B,D
skin contact with liquid

during use as a solvent

in oil wells

exhaust ventilation;
general dilution ventila-

tion;

temperature control;

rersonal protective equip-

ment
tor,

(air-supplied repira-
goggles, protective

clothing)

Process enclosure; local
exhaust ventilation;
general dilution ventila-

tion;

temperature control;

personal protective equip-

ment (air-supplied repira-
tor, goggles, protective
c¢lothing)

Process enclosure; local
exhaust ventilation;
general dilution ventila-

tion;

temperature contrxol;

rersonal protective equip-

ment
‘tor »

(air—-supplied repira-
goggles, protective

clothing)

Process enclosure; local
exhaust ventilation;
general dilution ventila-

tion;

temperature control;

personal protective equip-

ment (air-supplied repira-
tor, goggles, protective
¢lothing)

Process enclosure; local
exhaust ventilation;

gener
tion:

al dilution ventila-
temperature control;

prersonal protective equip-

ment
tor ’

(air-supplied repira-
goggles, protective

clothing)

Proce

ss enclosure; local

exhaust ventilation;

gener
tion;

a2l dilution ventila-
temperature contzxol;
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personal protective equip-
ment (air-supplied repira-
ter, goggles, protective

¢lothing)
Inhalation of vapor and A,B,D Process enclosure; local
skin contact with ligquid exhaust ventilation;
during rubber manufac- general dilution ventila-—
ture (including cold tion; temperxature control;
curing operations) rpersonal protective equip-

ment (air-supplied repira-
tor, goggles, protective

¢lothing)
Inhalation of vapor and R,B,D Process enclosure; local
skin contact with liquid exhaust ventilation;
during extraction pro- general dilution ventila-
cessing (including oils, tion; temperature control;
fats, xesins, waxes, rexrsonal protective equip-
rhosphorous) ment (air-supplied repira-
tor, goggles, protective
clothing)
Inhalation of vapor and A,B,D Process enclosure; local
skin contact with liquid exhaust ventilation;
or vapor during manufac- general dilution ventila-
ture of matches tion; temperature control;

rersonal protective equip-
ment (air-supplied repira-
tor, goggles, protective

¢lothing)
AR —-- Inhalation
B -- SKkin and eye contact resulting
in localized irritation
C -- Ingestion
D == SKin contact resulting in

absorption and subsequent
systemic¢ poisoning



